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(54) MANUFACTURE OF MULTILAYER PRINTED-WIRING BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a multilayer 
printed-wiring board in which the close contact strength 
of an inner layer is enhanced by a method wherein a 
thermosetting adhesive layer is brought into close 
contact with a pattern formation face by a hot pressing 
operation via a base film, a hole is made in the adhesive 
layer and an outer-layer conductor pattern is formed on 
the adhesive layer. 

SOLUTION: Every adhesive dry film 10 in which every 
thermosetting adhesive layer 6 is protected by every 
base film 12 is arranged. Then, every adheisve layer 6 is 
brought into close contact with every pattern formation 
face by a hot pressing operation via every base film 12. 
When heat and pressure are applied to every 
thermosetting adhesive layer 6 in a hot pressing process 
in this method, every thermosetting adhesive layer 
follows every pattern formation face which contains 
uneven parts, and every adhesive layer 6 is hardened in 
this state. Consequently, air bubbles are hardly left in a 

part near the lower part on the side face of every inner-layer copper pattern 3. In addition, 
every adhesive layer is buried sufficiently in every needlelike blackening reduction layer 4 which 
is formed on every inner-layer copper pattern 3. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An adhesives dry film which protects a thermosetting adhesive layer with a base film to 
a pattern formation face in a substrate provided with an internal layer conductor pattern is 
arranged, And a manufacturing method of a multilayer printed wiring board characterized by 
forming an external layer conductor pattern on said adhesives layer after sticking said adhesives 
layer to said pattern formation face with heat pressing through said base film and performing 
puncturing to said adhesives layer subsequently. 

[Claim 2]A manufacturing method of the multilayer printed wiring board according to claim 1, 
wherein said base film consists of heat-resistant material. 

[Claim 3]A manufacturing method of the multilayer printed wiring board according to claim 1 or 2, 
wherein a film face shield of said base film is roughened. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method of a multilayer printed 

wiring board. 

[0002] 

[Description of the Prior Art]Before, the manufacturing method of the multilayer printed wiring 
board by a full additive process is enforced. Hereafter, the two conventional methods are 
introduced. 

[0003]The 1st method is a method using liquefied adhesives. In this method, the internal layer 
conductor pattern 32 which consists of copper with a general technique is first formed in one 
side or both sides of the substrate 31 (refer to drawing 8 (a)). The needlelike melanism reduction 
zone 33 (copper oxide layer) may be formed in the surface of the inner layer copper pattern 32 
by performing surface treatment processing of melanism reduction processing etc. if needed. 
Subsequently, the adhesives for additives are applied and stiffened to the pattern formation face 
of the substrate 31 using a roll coater etc. If it passes through this process, the adhesives layer 
34 for wrap additives will be formed on the substrate 31 as a layer insulation layer in the internal 
layer conductor pattern 32 (refer to draw ing 8 (b)X Said adhesives contain the inorganic or 
organic filler while having photosensitivity. Next, by a photolithography, after forming the hole for 
viahole formation in the prescribed spot of the adhesives layer 34 for additives, many processes, 
such as roughening, catalyst core grant, formation of a permanent resist, and non-electrolytic 
copper plating, are carried out further. A desired multilayer printed wiring board is obtained 
because this forms a viahole and an externa! layer conductor pattern. 

[0004]The 2nd method is a method which used the adhesives dry film. Also in this method, after 
forming in one side or both sides of the substrate 31 first the internal layer conductor pattern 32 
which consists of copper, the melanism reduction zone 33 is formed in that surface if needed. 
Here, the adhesives dry film 38 which protects the adhesives layer 35 for additives with the base 
film 36 and the cover film 37 is prepared. The adhesives layer 35 for additives contains the 
inorganic or organic filler while having photosensitivity like the above. Subsequently, the 
adhesives layer 35 for additives is stuck to the pattern formation face of the substrate 31 by 
pressure with a laminator, tearing off the cover film 37 from this adhesives dry film 38 (refer to 
d rawin g 9 (a) - (c)). Next, by a photolithography, after forming the hole for viahole formation in 
the prescribed spot of the adhesives layer 35 for additives, many processes, such as roughening, 
catalyst core grant, formation of a permanent resist, and non-electrolytic copper plating, are 
carried out further. A desired multilayer printed wiring board is obtained because this forms a 
viahole and an external layer conductor pattern. 
[0005] 

[Problem(s) to be Solved by the Invention]However, there are the following problems in the 
above-mentioned conventional technology. When the difference of elevation of the internal layer 
conductor pattern 32 and the substrate 31 becomes large, the applied adhesives layer 34 for 
additives falls in some places, and the surface of the adhesives layer 34 stops namely, becoming 
flat by the 1st method. Therefore, it interferes with formation of an external layer conductor 
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pattern or a viahole. The same problem arises easily also in the 2nd method. 
[0006]When melanism reduction processing etc. are performed, adhesives stop fully burying to 
the needlelike melanism reduction zone 33, and the air bubbles 39 remain especially easily near 
the lower part of the side of the internal layer conductor pattern 32. For this reason, the 
adhesion strength in the inner layer of a multilayer printed wiring board falls, and reliability also 
gets worse in connection with it. Due to the fall of adhesion strength, it becomes easy to 
produce haloing etc. into a viahole portion, and the quality of a product also becomes unstable. 
[0007]It is made in order that this invention may solve the above-mentioned technical problem, 
and the purpose does not interfere with formation of an external layer conductor pattern etc., 
and there is in providing the manufacturing method of the multilayer printed wiring board which 
can raise inner layer adhesion strength certainly. 

[0008]The 2nd purpose of this invention is to provide the manufacturing method of the multilayer 
printed wiring board which can aim at reduction of the manufacturing cost by a simplified 
process. 
[0009] 

[Means for Solving the Problem]In order to solve the above-mentioned technical problem, in the 
invention according to claim 1. An adhesives dry film which protects a thermosetting adhesive 
layer with a base film to a pattern formation face in a substrate provided with an internal layer 
conductor pattern is arranged, And let a manufacturing method of a multilayer printed wiring 
board forming an external layer conductor pattern on said adhesives layer be the gist after 
sticking said adhesives layer to said pattern formation face with heat pressing through said base 
film and performing puncturing to said adhesives layer subsequently. 
[0010]In claim 1, said base film is presupposing that the invention according to claim 2 is 
consisted of heat-resistant material. In claim 1 or 2, a film face shield of said base film is 
presupposing that the invention according to claim 3 is roughened. 

[001 1] Hereafter, "OPERATION" of this invention is explained. According to the invention 
according to claim 1, when heat and a pressure are added to thermosetting adhesive in a heat 
pressing process, thermosetting adhesive certainly follows an irregular pattern formation face, 
and the adhesives layer hardens in the state. Therefore, air bubbles become difficult to remain 
near the lower part of the side of an internal layer conductor pattern. When a needlelike 
melanism reduction zone etc. are formed in an internal layer conductor pattern, for example, 
adhesives fully come to be buried to the layer. From the above thing, adhesion strength in a 
inner layer of a multilayer printed wiring board improves, and reliability also improves in 
connection with it. When adhesion strength improves, haloing in a viahole portion, etc. are 
prevented and quality of a product is also stabilized. 

[001 2] According to this invention which adopted heat pressing, even if the difference of 
elevation of an internal layer conductor pattern and a substrate is large, a thermosetting 
adhesive layer does not fall in some places, and the surface of an adhesives layer becomes flat. 
Therefore, it does not interfere with formation of an external layer conductor pattern or a 
viahole in a post process. 

[0013]In this invention, since a thermosetting adhesive layer is pressed in the state where it 
protected with a base film, at the time of heat pressing, a thermosetting adhesive layer is not 
outside exposed, and generating of a dent by product tampering is also prevented certainly. 
[0014]According to this invention which adopted thermosetting adhesive, there is an advantage 
that there is also no fear of a poor fogging happening unlike a time of using a photopolymer. 
According to the invention according to claim 2, it becomes possible to use the base film as a 
release paper at the time of a press as it is that to which a base film can bear heat at the time 
of a press, and positive dent preventive measures can be planned. It is convenient, also when 
forming a thermosetting adhesive layer with certainly and sufficient accuracy as it is a base film 
provided with this characteristic. 

[001 5]According to the invention according to claim 3, many detailed crevices suitable as an 
anchor are formed in a thermosetting adhesive layer which is in contact with a buildup area of a 
roughened base film. It becomes unnecessary therefore, to step on a procedure of making a 
thermosetting adhesive layer distributing a filler beforehand, and performing the roughening 
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treatment after heat pressing. Therefore, compared with the former, a process will become 

simple and reduction of a manufacturing cost will be achieved. 

[0016] 

[Embodiment of the Invention] 

[A 1st embodiment] One embodiment which materialized this invention to the manufacturing 
method of the multilayer printed wiring board by a full additive process is hereafter described in 
detail based on d rawing 1 - draw ing 4. 

[0017]As shown in drawin g 4 (d) t the inner layer copper pattern 3 as an internal layer conductor 
pattern is formed in both sides of the substrate 2 which constitutes the multilayer printed wiring 
board 1 of this embodiment. The needlelike melanism reduction zone 4 is formed in the surface 
of the inner layer copper pattern 3. The thermosetting adhesive layer 6 for the additives as a 
layer insulation layer is formed in the pattern formation face in the substrate 2. The permanent 
resist 7 and the outer layer copper pattern 8 as an external layer conductor pattern are formed 
in the upper surface of the thermosetting adhesive layer 6. The outer layer copper pattern 8 and 
the inner layer copper pattern 3 are electrically connected by the interstatial via hole 9 formed 
in the thermosetting adhesive layer 6. 

[001 8]Next, the procedure of manufacturing the multilayer printed wiring board 1 of this 
embodiment is explained. First, the adhesives dry film 10 and the substrate 2 are prepared 
beforehand. The substrate 2 provided with the inner layer copper pattern 3 is obtained as 
follows, for example. Copper clad laminate which laminates copper foil is made the insulating 
base material made of resin with the charge of a start material, and the copper foil is etched into 
pattern state by a subtractive process. As a result, the inner layer copper pattern 3 with a 
thickness of about 35 micrometers which carried out specified shape as shown in drawing 3 (a) is 
formed. Next, in accordance with a publicly known technique, melanism reduction processing to 
the inner layer copper pattern 3 is performed conventionally. Then, as shown in drawin g 3 (b), 
the melanism reduction zone 4 with a thickness of 0.2 micrometer - 3 micrometers which made 
the shape of a needle the whole surface of the inner layer copper pattern 3 is formed. 
[0019]The adhesives dry film 10 used in this embodiment is shown in drawing 2 . This adhesives 
dry film 10 holds the thermosetting adhesive layer 6 for additives with the cover film 1 1 and the 
base film 12. The suitable thickness of the thermosetting adhesive layer 6, the cover film 1 1 , and 
the base film 12 is 40 micrometers - 100 micrometers, 20 micrometers - 40 micrometers, and 20 
micrometers - 100 micrometers, respectively. The total thickness of the adhesives dry film 10 is 
80 micrometers - 240 micrometers. Speaking concretely, by this embodiment, being set as 80 
micrometers, 30 micrometers, and 60 micrometers in order. 

[0020]In the thermosetting adhesive layer 6 for additives, the thing which made resin raw 
materials (resin matrix), a solvent, etc. distribute a detailed filler is said. In this embodiment, the 
presentation of adhesives is specifically set up as follows. 
[0021] 

- Resin matrix: Bisphenol A type epoxy resin 40 weight sections - 50 weight, and phenol novolak 
type epoxy resin 50 weight sections - 60 weight sections. 

- Hardening agent: Imidazole mold-curing agent Five weight sections. 

- Solvent: MEK (methyl ethyl ketone) 30 weight sections - 50 weight sections. 

- Filler : epoxy resin particles (mean particle diameter of 5.5 micrometers) Zero weight section - 
25 weight sections, and epoxy resin particles (mean particle diameter of 0.5 micrometer) Zero 
weight section - 1 5 weight sections. 

And it is the adhesives layer 6 which stirred such materials with the pearl mill, and was mixed, 
and was further made into the semi hardened state (what is called a B stage). Here, it needs to 
be refractory to roughening agents, such as chromic acid, in a resin matrix. On the other hand, it 
needs to be easily dissolvable to a roughening agent in a resin filler. 

[0022]As resin matrices other than an epoxy resin, it is usable in polyimide resin, BT resin, 
phenol resin, polyester resin, an acrylic resin, etc., for example. As a hardening agent, it is usable 
in the hardening agent of catalyst systems, such as things other than an imidazole series 
hardening agent, for example, benzyldimethylamine, and dicyandiamide, the hardening agent of an 
aromatic amine system, the hardening agent of a fatty amine system, the hardening agent of an 
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acid anhydride system, etc. As a resin filler, it is usable in melamine, butadiene rubber, etc. 
besides epoxy. As a solvent, it is usable in DMDG, BCA, etc., for example besides MEK. 
[0023]In the base film 12, in this embodiment, it is a resin member of the film state which 
protects the thermosetting adhesive layer 6 until the laminating process and heat pressing 
process which are mentioned later are completed. In the cover film 11, the resin member of the 
film state which protects the thermosetting adhesive layer 6 is said until it exfoliates just before 
a laminating process. 

[0024]As for the base film 12 and the cover film 11, it is preferred that a mold-release 
characteristic is all good. About especially the base film 12, it is desirable that it is what consists 
of a resin material which can bear the temperature of the heat pressing process mentioned later. 
About the cover film 1 1, since it will exfoliate without being exposed to an elevated temperature, 
heat resistance in particular is not required. From the above-mentioned situation, PET 
(polyethylene terephthalate) excellent in a mold-release characteristic, heat resistance, and 
resistance to pressure is used as a material for base film 12 by this embodiment. Polyolefine is 
used as a material for cover film 1 1. It is also possible to use resin materials other than PET, for 
example, OPP etc., (polypropylene) as a resin material for base film 1 2. 

[0025]Next, immediately after exfoliating the cover film 1 1 from the adhesives dry film 10, a 
laminator is used and a laminating process is carried out (refer to drawing 3 (c)). here — 

lamination pressure is set as 1 kgf/cm and lamination speed is set as 80 ** for lamination 
temperature at 1.0 m/min, respectively. First, one side of the thermosetting adhesive layer 6 
exposed by exfoliation of the cover film 11 is turned to the pattern formation face of the 
substrate 2, and is arranged. In that case, the base film 12 is kept stuck to the one side of the 
thermosetting adhesive layer 6. Therefore, the pressure of the laminate roller 13 is not directly 
at a target, and acts indirectly via the base film 12. As a result, the thermosetting adhesive layer 
6 is stuck to the pattern formation face of the substrate 2 by pressure (refer to drawing 3 (d)). 
[0026]Next, the substrate 2 which passed through the laminating process is moved to a press 
device, and a heat pressing process is carried out there. In the process, the substrate 2 in the 
state where the adhesives dry film 10 was stuck to both sides by pressure is pinched with the 
stainless plate 14 of a couple, and it sets between the hot platens of the press device which 
does not illustrate it further. And the thermosetting adhesive layer 6 sticks to the pattern 
formation face of the substrate 2 by applying thrust from a thickness direction with a hot platen 
(refer to drawing 4 (a)). At this time, when the heat of a hot platen conducts via the stainless 
plate 14 and the base film 12, the thermosetting adhesive layer 6 which suited B stage until now 
will be in the state (what is called a C stage) quite near complete cure. 
[0027]The temperature in heat pressing is higher than the temperature at the time of said 
lamination (namely, around 80 **), and is specifically preferably set as 100 ** - 200 ** at 120 ** 
- 150 **. When this temperature is too low, thermosetting resin does not fully become soft but 
there is a possibility that the adhesion improvement of the thermosetting resin layer 6 to the 
substrate 2 may no longer be achieved. When this temperature is too high, and a heating up time 
becomes long, there is a possibility that productive efficiency may fall. 

[0028]EspeciaIly the total period that heat pressing takes is good to be set up in 1 hour - 3 
hours in for [ 30 more minutes ] - 10 hours in for [ 10 minutes ] - 20 hours. When this time is 
too short, thermosetting resin does not fully become soft but there is a possibility that the 
adhesion improvement of the thermosetting resin layer 6 to the substrate 2 may no longer be 
achieved. When this time is too long, there is a possibility that productive efficiency may fall. 
[0029]the pressure of heat pressing is set up more highly than the pressure at the time of a 

lamination — concrete — 3 kgf/cm 2 - 20 kgf/cm 2 — it is more preferably set as 4 kgf/cm 2 - 10 

kgf/cm 2 . 

[0030]Therefore, in this embodiment in consideration of the above-mentioned thing, after 
performing the press of 5 kgf/cm first for 120 ** and 1 hour, it is supposed that the press of 7 
kgf/cm is performed for 150 ** and 1 hour. 

[0031]Here, as for a heat pressing process, being made under vacuum conditions is preferred. It 
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is because it becomes easy to escape outside from the exhaust air which is that it is under this 
condition in the interface of the substrate 2, the inner layer copper pattern 3, and the 
thermosetting adhesive layer 6 and air bubbles become difficult to remain near the lower part of 
the side of the inner layer copper pattern 3. It is preferred that the laminating process mentioned 
above is also made under vacuum conditions, and air bubbles become much more difficult to 
remain in this case. 

[0032]After the end of a heat pressing process, while picking out the substrate 2 from a device, 
it exfoliates with the film exfoliation machine of exclusive use [ the base film 12 on the hardened 
thermosetting adhesive layer 6 ] (refer to drawing 4 (b)). Then, the thermosetting adhesive layer 
6 with the flat surface is exposed. 

[0033]Then, in the punching process made, the hole 15 for viahole formation of a circle 
configuration is ****(ed) in large numbers to the thermosetting adhesive layer 6 by irradiating 
the prescribed spot of the substrate 2 with a laser beam with a laser boring machine. Puncturing 
using the cutting tools by laser according to etching for example besides puncturing, such as 
puncturing and a drill, etc. are possible. Puncturing by laser has the advantage that the formation 
accuracy of a hole is high compared with other above-mentioned techniques, and is suitable for 
the finization. 

[0034]Next, the resin filler in the resin matrix in the thermosetting adhesive layer 6 is selectively 
dissolved by processing the substrate 2 with which the hole 15 for viahole formation was formed 
with roughening solutions, such as chromic acid, as a result, the surface of the thermosetting 
adhesive layer 6 — surface roughness — 6 micrometers - the roughened surface 6a which is 20 
micrometers is formed (refer to drawing 4 (c)). Many crevices for anchors exist in this roughened 
surface 6a. 

[0035]Then, after giving a catalyst core according to a publicly known method conventionally, the 
permanent resist 7 is formed in the upper surface of the additive adhesion agent layer 6 by a 
photolithography. After performing activation of a catalyst core, etc., non-electrolytic copper 
plating is carried out, and the outer layer copper pattern 8 and the interstatial via hole 9 are 
formed. The thermosetting adhesive layer 6 is thoroughly stiffened by carrying out annealing at 
the back like a plater. The multilayer printed wiring board 1 shown in drawing 4 (d) is 
manufactured as mentioned above. 

[0036] Hereafter, characteristic operation effects are enumerated in this embodiment, 
(b) In the manufacturing method of this embodiment, it is characterized by sticking the adhesives 
layer 6 to a pattern formation face with the heat pressing which has arranged the adhesives dry 
film 10 which protects the thermosetting adhesive layer 6 with the base film 12, and passed the 
base film 1 2. When heat and a pressure are added to the thermosetting adhesive 6 in a heat 
pressing process as it is this method, thermosetting adhesive certainly follows an irregular 
pattern formation face, and the adhesives layer 6 hardens in that state. Therefore, air bubbles 
become difficult to remain near the lower part of the side of the inner layer copper pattern 3. 
Adhesives are fully buried also to the needlelike melanism reduction zone 4 formed in the inner 
layer copper pattern 3. From the above thing, the adhesion strength in the inner layer of the 
multilayer printed wiring board 1 improves, and reliability also improves in connection with it. 
When adhesion strength improves, the haloing in the portion of the interstatial via hole 9, etc. are 
prevented, and the quality of a product is also stabilized. 

[0037](**) According to this manufacturing method that adopted heat pressing, even if the 
difference of elevation of the inner layer copper pattern 3 and the substrate 2 is large, the 
thermosetting adhesive layer 6 does not fall in some places, and the surface of the 
thermosetting adhesive layer 6 becomes flat. Therefore, it does not interfere with formation of 
the outer layer copper pattern 8 or the interstatial via hole 9 in a post process. 
[0038](**) Furthermore by the manufacturing method of this embodiment, it is characterized by 
pressing the thermosetting adhesive layer 6 in the state where it protected with the base film 12. 
For this reason, at the time of heat pressing, the thermosetting adhesive layer 6 cannot be 
outside exposed, and generating of the dent by product tampering can also be prevented 
certainly. 

[0039](**) According to this embodiment which adopted thermosetting adhesive as a material of 
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the adhesives layer 6, unlike the time of using a photopolymer, there is also no fear of a poor 
fogging happening. Quality stabilization of a product is attained also from the above thing. 
[0040](**) Use the base film 12 which consists of a PET which is heat resistant resin in the 
manufacturing method of this embodiment. Since such a base film 12 is what can bear the heat 
and pressure at the time of a press, it becomes possible to use it as a release paper. Therefore, 
positive dent preventive measures can be planned. It will become convenient, also when forming 
the thermosetting adhesive layer 6 with certainly and sufficient accuracy as it is the base film 12 
provided with this heatproof and resisting pressure characteristic. 

[0041](**) In this embodiment reduction of the manufacturing cost is achieved by using a 
comparatively cheap epoxy resin as a material of the thermosetting adhesive layer 6. 
(**) In this manufacturing method both, it is characterized by making a laminating process and a 
heat pressing process under vacuum conditions. And remains of air bubbles are more certainly 
prevented by this. 

[0042](**) In the manufacturing method of this embodiment, the laser boring machine is used for 
puncturing of the hole 15 for viahole formation. According to such an optical perforation method, 
it can puncture with sufficient accuracy and will become desirable for the finization of the 
multilayer printed wiring board 1. 

[0043](**) In this embodiment, in order to stick the thermosetting adhesive layer 6 of film state, 
the damage which gives liquefied adhesives to the needlelike melanism reduction zone 4 unlike 
the case where it applies with a roll etc. is small. For this reason, scatter of the copper oxide 
resulting from destruction of the melanism reduction zone 4, etc. are prevented beforehand, and 
improvement in insulation reliability is also achieved. 

[A 2nd embodiment] Next, the manufacturing method of the multilayer printed wiring board 1 in a 
2nd embodiment is explained based on drawing 5 and drawin g 6. 

[0044]The adhesives dry film 21 used in this embodiment is shown in drawing 5 . This adhesives 
dry film 21 holds the thermosetting adhesive layer 22 with the cover film 1 1 and the base film 23. 

[0045]However, the presentations of the thermosetting adhesive layer 22 of this embodiment 
differ a presentation and a little [ of the thermosetting adhesive layer 6 of Embodiment 1 ]. That 
is, the point that it is not distributed is different from the latter to the detailed filler having been 
distributed at the former which is an object for additives. About the other point about both 
presentation, it is the same. 

[0046]Instead, on the whole in the base film 23 of said adhesives dry film 21, the film face shield 
23a which becomes the inner layer side is roughened, the surface roughness of this field — 1 
micrometer - 10 micrometers more — desirable — 3 micrometers - it is 5 micrometers. 
Therefore, the roughened surface 22a provided with many crevices for anchors is formed in the 
one side of the adhesives layer 22 which is in contact with the film face shield 23a. And the 
multilayer printed wiring board 1 is manufactured by the same procedure as the time of 
Embodiment 1. 

[0047] Hereafter, characteristic operation effects are enumerated in this embodiment, 
(b) In order for the portion with a fundamental manufacturing method of this embodiment not to 
be different from it of Embodiment 1, it cannot be overemphasized that effect I - CHI of the 
above-mentioned Embodiment 1 are done so. 

[0048](**) Furthermore by this manufacturing method, it is characterized by roughening the film 
face shield 23a of the base film 23. Therefore, even if it is not the thermosetting adhesive layer 
22 for additives, the roughened surface 22a can be formed in the one side of the adhesives layer 
22. It becomes unnecessary for this reason, to step on the procedure of making the 
thermosetting adhesive layer 22 distributing a filler beforehand, and performing that roughening 
treatment after heat pressing. Therefore, compared with the former, a process will become 
simple and reduction of a manufacturing cost will be achieved. In this embodiment, since it does 
not become indispensable using it of a filler easily dissolvable to the roughening agent to be 
used, the degree of option of a filler becomes large compared with Embodiment 1. 
[0049]This invention can be changed as follows, for example. 

(1) It is good also as a manufacturing method like example of another shown in draw ing 7. First, 
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after producing the substrate 2 provided with the inner layer copper pattern 3, according to the 
manufacturing method of said Embodiment 1, a laminating process and heat pressing ****** are 
carried out. However, in [ instead of the object for additives ] it, the easily dissolvable filler is not 
[ adhesives dry film used at this time ] contained to the roughening agent. Subsequently, after 
exfoliating a base film from the thermosetting adhesive layer 27, the punching process over the 
adhesives layer 27 is carried out then, the surface of the adhesives layer 27 in which the hole 
15 for viahole formation was formed — mean particle diameter — 0.5 micrometer - the calcium 
carbonate particle 26 which is 5 micrometers — uniform — ****. And press pressure is applied 
at ordinary temperature via the stainless plate 14 by this state (refer to drawing 7 (a)). Then, 
when much marks of the calcium carbonate particle 26 are attached to the surface of the 
adhesives layer 27, and the internal surface of the hole 15 for viahole formation, the roughened 
surface 27a provided with the crevice for anchors is formed. Next, water etc. wash said calcium 
carbonate particle 26 (refer to drawing 7 (b)). Then, according to the procedure of an 
embodiment, formation of the outer layer copper pattern 8 and the interstatial via hole 9 is 
carried out, and the desired multilayer printed wiring board 1 is obtained. 

[0050]Therefore, the same operation effect as Embodiment 1 is done so also by such a method. 
Since this manufacturing method is not the roughening treatment by a roughening solution but 
the roughening treatment by a press, it is fit for reduction of the manufacturing cost. Since it is 
possible to form the crevice for anchors also in the internal surface of a laser-beam-machining 
hole, the adhesion of copper plating in the portion of the interstatial via hole 9 becomes higher. 
Therefore, only the part of inner layer adhesion strength improves. In such an example of 
another, usable particles have magnesium carbonate particles etc., for example besides calcium 
carbonate particle 26. 

[0051 ](2) It may roughen by the following procedures. First, particles, such as the above calcium 
carbonate, are made to intervene between the stainless plate 14 and a base film in a heat 
pressing process. By making press pressure act, a detailed crevice is formed in the surface of 
the adhesives layer which touches a film face shield, and the field is made into a roughened 
surface. It is also possible to form detailed unevenness in the press surface of the stainless 
plate 14, and to form a roughened surface with the unevenness. 

[0052](3) It may replace with said embodiment to which complete cure of the thermosetting 
adhesive layer 6 was carried out according to the annealing process after copper plating, and 
complete cure of the thermosetting adhesive layer 6 may be carried out at the time of heat 
pressing, and annealing may be omitted. 

[0053](4) It is also possible to skip the laminating process in front of a heat pressing process. 
(5) It may replace with the chromic acid used in Embodiment 1, for example, solutions, such as 
chromate salt, sulfuric acid, chloride, and permanganic acid, may be used as a roughening 
solution. 

[0054](6) The manufacturing method of the multilayer printed wiring board 1 of this invention is 
not restricted only to manufacture of 4 lamellae, and may be applied to manufacture of the 
multilayer printed wiring board of 3 or less lamellaes or 5 Iamellaes or more. 
[0055](7) You replace with said embodiment which performed one heat pressing using the 
adhesives dry film 10 whose thickness of the thermosetting adhesive layer 6 is 80 micrometers, 
for example, you make it pile up each other's two adhesives dry films 10 whose thickness of the 
adhesives layer 6 is 40 micrometers, and heat pressing may be performed. 

[0056](8) A needlelike metal layer is not limited only to the melanism reduction zone 4 formed by 
melanism reduction processing like an embodiment. For example, they may be a copper oxide 
layer (CuO) formed of blackening treatment, and a copper oxide layer (Cu 2 0) formed by what is 

called Brown processing. Of course, you may be needlelike metal layers other than copper. 
[0057](9) This invention is not only applied only to between the conductor layers of layer [ 1st ] 
- the 2nd layer in a multilayer printed wiring board, but is similarly applied between the conductor 
layers of layer [ 2nd ] - the 3rd layer, and to between the conductor layers of layer [ 3rd ]-the 
4th layer.The interstatial via hole formed in this invention may be a bellied viahole which is not 
restricted to the blind via hole which connects the conductor layer and the conductor layer of a 
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inner layer of the outermost layer, but connects inner layer conductor layers. 

[0058]Here, the technical ideas grasped by the embodiment mentioned above are enumerated 

below with the effect besides the technical idea indicated to the claim. 

(1) A manufacturing method of a multilayer printed wiring board, wherein said heat pressing is 
carried out under vacuum conditions in either of claims 1-3. Since air bubbles become difficult to 
remain by discharging exhaust air from an interface as it is this method, improvement in inner 
layer adhesion strength can be aimed at. 

[0059](2) A manufacturing method of a multilayer printed wiring board, wherein both laminations 
that precede said heat pressing and it and are made in either of claims 1-3 are carried out under 
vacuum conditions. Since air bubbles become it much more difficult to remain to be this method, 
further improvement in inner layer adhesion strength can be aimed at. 

[0060](3) the surface roughness of the roughened surface formed in the film face shield of said 
base film in either claim 3 or technical ideas 1 and 2 — 3 micrometers - manufacturing method 
of the multilayer printed wiring board being 10 micrometers. The surface roughness of the 
roughened surface formed in the adhesives layer side as it is this range will become suitable as 
an object for the anchors for an external layer conductor pattern, and improvement in that 
adhesion can be aimed at. 

[0061](4) A manufacturing method of the multilayer printed wiring board characterized by said 
base film of said dry film being a product made from PET in either claims 1-3 or technical ideas 
1-3. If PET is used, the base film excellent in a mold-release characteristic, heat resistance, and 
resistance to pressure can be obtained. 

[0062](5) A manufacturing method of a multilayer printed wiring board, wherein said 
thermosetting adhesive layer contains thermoset epoxy resin as a matrix in either claims 1-3 or 
technical ideas 1-4. According to this method, reduction of a manufacturing cost can be aimed 
at by using a comparatively cheap epoxy resin. 

[0063](6) In either claims 1-3 or technical ideas 1-5, where the particles for anchor formation 
are **(ed) between said base film and said thermosetting adhesive layer, said heat pressing 
process is carried out, Subsequently, a manufacturing method of the multilayer printed wiring 
board carrying out washing removal of said particle, and performing the formation process of said 
external layer conductor pattern and a viahole further after carrying out said punching process. 
Since distribution of the filler to a thermosetting adhesive layer and the dissolution of the filler 
by a roughening solution become unnecessary according to this method, a manufacturing cost 
can be reduced. 

[0064](7) A manufacturing method of the multilayer printed wiring board punching said 
thermosetting adhesive layer by the exposure of a laser beam in said punching process in either 
claims 1-3 or technical ideas 1-6. When the accuracy of puncturing improves that it is this 
method, it becomes a thing suitable for a finization. 

[0065](8) The adhesives dry film in which it is an adhesives dry film which protects a 
thermosetting adhesive layer with a base film and a cover film, and the film face shield in said 
base film is roughened. If such a dry film is used, the manufacturing method of this invention can 
be enforced certainly, without passing through the roughening process by a roughening solution. 
[0066]The technical term used into this specification is defined as follows. 
"Roughening agent : It is drugs which dissolve the specific component in an adhesives layer in 
roughening treatment, for example, solutions, such as chromic acid, chromate salt, sulfuric acid, 
chloride, and permanganic acid, are said/' 
[0067] 

[Effect of the Invention]As explained in full detail above, according to the invention according to 
claim 1 to 3, it cannot interfere with formation of an external layer conductor pattern etc., and 
the manufacturing method of the multilayer printed wiring board which can raise inner layer 
adhesion strength certainly can be provided. According to this invention, generating of the dent 
by product tampering can also be prevented certainly, and, moreover, haloing and a poor fogging 
can be prevented certainly. 

[0068]According to the invention according to claim 2, in addition to said effect, positive dent 
preventive measures can be planned because a base film becomes usable as a release paper at 
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the time of a press, and moreover, a thermosetting adhesive layer can be formed with certainly 
and sufficient accuracy. 

[0069]According to the invention according to claim 3 t in addition to said effect, reduction of the 
manufacturing cost by a simplified process can be aimed at. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1]The whole outline sectional view showing the situation in the case of a heat pressing 
process in the manufacturing method of the multilayer printed wiring board in one embodiment. 
[Drawing 2] The fragmentary sectional view showing the adhesives dry film used in the 
manufacturing method. 

[Drawing 3] (a) - (d) is a partially schematic view for explaining the manufacturing method. 
[Drawing 4] (a) - (d) is a partially schematic view for explaining the manufacturing method. 
[ Drawin g 5]The fragmentary sectional view showing the adhesives dry film used in the 
manufacturing method of a 2nd embodiment. 

[Drawi_QS_6]The partially schematic view for explaining the manufacturing method. 

[Dra wing 7](a) and (b) are the partially schematic views for explaining the manufacturing method 

of example of another. 

[Drawing 8] (a) and (b) are the partially schematic views for explaining the manufacturing method 
of the conventional multilayer printed wiring board. 

[Drawing 9] (a) - (c) is a partially schematic view for explaining the manufacturing method of 
another conventional multilayer printed wiring board. 
[Description of Notations] 

1 [ — A thermosetting adhesive layer, 8 / — An external layer conductor pattern, 12 23 / — A 
base film, 10 21 / — An adhesives dry film, 23a / — Film face shield of a base film. ] — A 
multilayer printed wiring board, 2 — A substrate, 3 — An internal layer conductor pattern, 6, 22, 
27 



[Translation done.] 
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[0043] ( 'J ) *Htt0SRf J47 ^ iVMt^Mit 

3l7c/i4C^-^^r^-> > ^h$^„ zcDtmb^ BAm 

mi<nmmm mz^ w>2<r>'mmmz&m>%m 

[0 044] 05t:ii, *HtSff^c^^-cffiffl§ix-l> 
Jg*S'J h* y 4 7 -r /p h, 2 1 § tiX \ \ %> . i «tg*^iJ 

y<)VJ± \ 1 t^-X7-f;kA2 3i:T«^LT^r-6t 

[ 0 0 4 5 ] tztz t , ^Htft^SROSMa-fbttSflrffJll 2 

2 offlj^ii . utt^ra i commimmmmm 6 coaBici: 



(6) 
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^ffifiiclco \ ^X ZtiWhnmz-oux t± . mthcot 

[0046] **>ftt> o , mam mm Y^Ay mvj* 

f*ISffl 2 3a W t ffl-ffc $ tlX V ^ . d COmcOtkffi 

fflSti. lxtm — 1 Oxtm , J; L<(±3/xm ~5 

//m T"£>l>, Sot, [B]7'f;U-A«aH2 3a^LT 

mm intzt mmcommx o . ^eru > 

1 

c o o 4 7 ] ar. *mtmmizi3^xsmM%im%) 
m i (D^tit^h^^tzib. iMLtzmmm i 

[0048] ( n ) § hlzZcomWT&X'ii. ^--X7 

.h LT^S. ^t, Tx> t- 4 7*ffltf>8&flWt: 

ttSSHM 2 2 < 1 1 . 2 2 co^-ffflB 

Kffl-fkS 2 2 a & mtfZt h - t * & o £ WzXb . 

Ml (Zi:t^X±^ 

[ 0 0 4 9 ] =5rio , *%Bj5{i^ji.(f ftco x o cS3g"tS 
( 1 ) H7^§ix|,)?i»J;a^3t^^LTt>J; 
^fcrMIEHJt^ffi 1 oSifefrScfc:* tX , hX 
ffl Sii 6ffi#SiJ H7^7-f /^(iTf -fT-f 7"fflT'<i^: 

< , z^iziimitffliztttxwmtpy < y-ux^x 

vvfr^. #^T\ »5sMfctttg#?rOT 2 7 7 * 

$ ftfcsarsijji 2 7 o^ec , vmmtf o . 5 ^ ■ ~ 

T, i^)tt.ltXfyWXll 4$:^LTS?aT"ru-X 
ESrSD^S (07(a) #53) Jg«ij/f2 7<7) 

iisw ^7* -fi-Btizmn i 5 ortisffi^ig^vu 
> ^ASSte^-2 6 ?)*a*£Rft< citciD. ry*- 

fflIHia5*ffli5ffl^ffl2 7a**JB^iX-&. Krie 
&&;$;Ui'^A«&^2 6£*^teJ:oTac?*-r<& (II 
7(b) #!?S) . -coflL HMffM^¥)l^tT^iii|!| 



fczmmt. mu^mr vyb mm 1 £ & s . 

[00 50] CICOJ: ^jrMttMf 1 i: 

i * m^mMx-ii* <yvx\zxh mimmxh 

^t>ftSfflftogi<0?e«tt3&*J: 0a< ; 5r^o Jot. 

. mmtuvy-yM,mn 

[005 1 ] ( 2 ) ^i3WI(:j: OM^ff^t 

z^tizx*). y ^ )i/j±immizm-r & s*^j«««tii 
x^yuxui 4cowsmizmM^ma^mfS,Lx^ 

[00 5 2] ( 3 ) iH46-5#f^r--Uy^Xg^J; 

fc§ t*^7-- 'J >• ^ S: L T t X ^ . 
[00 5 3] (4 ) ffcy°UAJLWncDy$.*--hXB$: 

%^-t&zti>~*imxhh. 
( 5 ) mjmi&itzts^xffinLizfu&mizitx.. m 
z.ii?uj*wm. Kit. *sbl ja^yxrvs^cojsaES: 

[0054] ( 6 ) *mnco^my° ] j yvmm 1 

jt^rStt, 4®«c0^it^Wfi^^.?>Ct(i=5r<, 3 

izmmztixh iu„ 

[00 5 5] ( 7 ) ^»ttJg*3ij/f 6 $ 80w 
m (Vmmm K5^f7^l/A10?:l ftffl^tSTl/Xi?r 

ifiA 0 mcOS*^J h'70^ 1 0 2r 2 t$cHia-£;b 
•frt»7° UXiff ^X i> i. V\ 

[0056] ( 8 ) #t=Ko&JWBi±. mmmcoi, o ^ 

H-fbSTC^at i -5 T ffM $ tit MYMnM 4 t IS 

^iisctw^rv^ maii. mimimzx^xm^ 

ix&mmm (CuO)^ i*^S777yMt:J; 

-oxBf&zti&mitmm (cu 2 o) t-*ort«tv\ 
[0057] ( 9 ) *%mt&m~T >J ybnimmz&tt 

4(fA» l 9"C^:<. S2Jlib-S53JlA(9Dg|ft:JilBI Ji J». ^ 
3 /f *6 - 4 JB*«0^iftflilSl^tCO V ^X t |h!« $ ft 



( 7 ) 

tz~o%<y"7-i > r*~Mzmt>ti-f, Pimm 

#;Jf |5j±£o&<r<y- T*-)VX%~>Xi> x 
[00 58] d £ t\ WfFa*<OSfflHl2tt*n>tlSW 

( i ) ii^ii i - 3 cov fuwcts wc , ms&y is 

M&H&giftTlZXmi&ZtL&Z. b 

v y b umuommxm. z n-nrnvb h t . h 

[00 59] (2) I**IB1— 3 0^-TiX*HCi3V^ 
*C. mil^ruxRT/^tilz^tA.tX^^tL^^^^- 

h^mr^yb wmsL^wgrftm . - ^jst* -5 1 . 

CO § h & & fr± £ 11 6 -I h tf-C # S . 
[0 0 60] ( 3 ) URcE 3 , Sffiffr&S 1 , 2<7)^ 

h&zbzw&b -tzzmr vyb mm^mm-Km. 
Bffls* 1 , ^mm^^-ycotzubcory^-mt lx 

h, 

[00 6 1 ] (4) »*iMl-3. ttflSW,B&l~3 
7 4 ;UA(i P E T»t*4I t *1ffRi: t-T^Jf T U > 
Ifttt&WBflEtttflKifc^-^ 7 -f /W» d b ffX* 

[0062] ( 5 ) fit^If 1 -3 . ftmiMM 1 -4 
x;J^f MSII£vhy?Xi LT^tfd^Sr^fct-6 

^Jir y bRmm^mmum. z^mzx&b. it 
mw%m%^*isfflm£mm^&ztiz£~?T, mm 
?xb m&m$:m& z t * . 
[00 6 3] ( 6 ) mem 1-3 . ftasw&s 1-5 

(VWfiifiHz&^X . mt^—X7 4 )VM,bmsdBMi\L 

nmmmm t corner y* -jmmvM&F t 

mz&hh. mm.i\Lmmmm^7 4 ?-ewm&v 
mtmzxz>m7 < j-<nmwpmk.*£ht&>. mm 

h n&mt& z t h , 
[0064] (7) 1 -3 . mmMM 1-6 



ftffiV- 10-51113 
CD^-ftlfiHZti^X , OTIB^&JtXfltiSU-C U— tf3t 

WLt-r^my vyb Mmmcommum. z co-^mx-h 
hb.i\h i-fcomm^±i-^> ztizx*). 7 r a wt 

[0065] ( 8 > mMim&mmmz^-?^ -< ivj* 

AT'JnT. ftflB^— X7 i ]VMZtitfZ>7 ;.)VM%m 

rnvrntztix^^himmbyj yovj*. zoxo-^ 
mhzb %uzJfwmmm-Km*:mmzmm-tz> z t 

[ 0 0 6 6 ] *BBffllS*ttJ^tffiffl L ^SWiffl 

mm. mt. m-?ytfymmcr>mmz^'j» j 

[0067] 

[ ItWcD&jm ] lil±l¥3i Ltz X 0 t , fiSiI 1 ~ 3 tclE 

m-zbv%<, ftmmmimzmmizmi.zit&zb 
wcz&zm'rv > bwmm<nmm.-nm^tm-th z t 

m<r>%$Lhmmizmit-t& zb^x-z , t^t^n— 4 

y?'*?fr& O^F^i 5S*^Kih-t Sit #T ^ * . 

[0068] mim.2.\zim.<nmfi\zxK\t . mm^k 
i;SD^T. ^-x? ivAvru x^zmm.m.b txm 
m^ffibtc&z bx-mmtrtmmikMmm&z twx- 

S . L* 2 1> iiftttSfffll 2: filmic A^offJlg J: < }gfi!c 

[0069] mmn3 izimnmmz ztm . Buie^m 

[Hffi^fS*=5rl^] 

[Hi ] -H)!ifem^^<ts^iiru> hieisisc7)Mjt 

[02] |3U8Ji*ffittiV^-C^ffl$iiSSf«ffJH5>f 7 
[H3 ] ( a ) - ( d ) «ll»Ji^rj£SraB^S^rt<7) 
[E4 ] ( a ) - ( d ) imW&fj&$:mWi-Z>tz#><r) 

[06] i»i«sjs^ri£^ittBB-r6^A<oa5*«"&iBraii. 

[07 ] ( a ) , ( b ) mmnmm-K&ittm-fhtz 

[08 3 ( a ) , ( b ) im*<n%mrv y bmmco 
mmiimzim-t&fzfrtoMftwwiwmm* 



(8) 
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[H9 } ( a ) - ( c > im&nMw&Myv yhnm 



-y, 6, 22, 27 ■■■fm\mtmmm. &--*>mm 

ft/^ — >\ 12, 2 3-A-X7-f/W, 10, 2 1 
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(a) 



(b) 








[05] 
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